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PART A

. "The anes of the shaded region in om’ js

. The angles of a right-angled triangle shaped gacden

are in arithmetic progression and the smallest side is
1000 m. The total length of the fencing of the
gurden inm is

1. 6000 2. 4732

3.0 1268 4. 2268

. A8 s the diameter of the semicircle 3s shown in the

dizgram. [T AQ ~ 2AP then which of the following
is correct?
2
¥,

A . -3
. LAPB= »;m AQR
2 LAPB=22 AR
3. ZAPB= 2 AQB

4. LAPB wi £ AQR

. The rabbit po;:uh{mn it community A increascs at

2:3% per year while that in B increases at 509 per
year. [ the present populations of A and B are
soqual, the-ratio of the number of the rabbits in B w
that in A after 2 years wili be

. 144 2. 172
3. 180 4, 125
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Pwer modes cach of O, el He are m oo separate
cutthamers, sach of velute By and ac 136 70 and |
atmmsphere, The two are made w0 react i a theal
comtaner w0 form water  vapour unidl 1L
vxhausted. When the teruperature af the nexture m
the turd comainer was restored 1o 150 %0, g
pressute became | atmosphere  The volume of the
thud vorgannes st be

[ 2 5KA
I ] 4 IF.

Helimm and argon gases in Iwo SOparale contaimners
are al the same lemperature and so have different
root-meinsquare (rms.) velooyes, The two ure
anxed o oa tued contmmer keeping the samw
wmperature. The rms. velocity of the hehum atoms
11 the prxnu is

s thues whiad ot was before mixing,

bews tum what 1t was belore nuxmg.

equal 1o what #t was befire mixing.

equit o thit of argon atoms m the mixlirg.

b b B e

T he oumneral tile s used m the miufactuee of soap
beganse it

{ay wrves bulk o the product

by Jlls bacteris

{0} gives fragraneg

{edy % soft and does not seratch the skan

Which of the above siatemoents isfare comrect?

L. idy 2.
3. {a)and (5} 4.

(ayand (¢}

{a) and o)

160 g of a0 inorgase compound X310 costammng
a velatle tmpurity was kept m an oven at 150 °C for
&0 munutes. The weight of the residue after heatmg
i5 8 g. The percentage of impurity 15 X was

[ 1) A
KR 4. 8

Crn 2 coram mght the moon in its waning phase was
a half-mmon. At midnight the moon will be

on the eastern honzon,

at 457 anpular hewght above the eastemn horizon.
at the zenith,

o the western honznn,

fadhadl o dben
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10 A gemstone is irradiated in a nuclear reactor for $
days. Ten dave after invadiation, the activily of the
chromium radivisotope i the gemstone 5 M0

disistegrations per hour, What s the sctvaty of

<hromum sadioisotupe § days afier weadiation if its
half e 15 S days?

1 300 2. 150

3 2400 4. 1200

11 Displacement versus tme curve for a body is shown
an the figure, Select the graph that correctly shows
the variation of the velogity with time

dlaplacemere
‘\
-
i
P

14

;
-

-
-
T

12
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13.

15,

The spring balence in Fig. A reads 05 kg and the
pan balance in Fig B reads 3.0 kg The iron block
suspended  from the spring balance is partially
itemersed in the water in the beaker (Fig, C). The
spring balance now reads 0.4 kg, The reading on
the pan balance in Fig. Cis

L. 30k 2. 29%kg
1 31kg 4 3S8kg
The ends of & rope are fixed to two pegs, such that

the rope rermaing slack. A pencil is placed against
the rope and moved, such that the rope always
remaing taut. The shape of the earve waced by the

penctl would be a purt of
1. aarcle 2. anellipse
3. asquare 4, atrangle
. During ice skating, the blades of the ice skaler’s

shoes exert pressure on the ice, Ioe skater can
efficiently skate because

1. ice gets converted to water as the prossute
exerted on it increases.

2. ice gets converted to water as the prossure
exerted oh of decreases.

3. the donsity of ice in contact with the blades
decreases.

4. blades do not penctrate into kce.

Four sedimentary rocks A, B, C and D are intruded
bry an igneous rock R as shown in tee cross-section
diagram. Which of the following ts correct about
their ages?

A 15 the youngest followed by B,C. Dand R.
R is the youngest followed by A, B, Cand D.
D is the youngest followed by C. B, A and R.
A is the youngest followed by R, B, C and D.

hadbadt e dan
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ey Tetmyn]

204 s
709 30 Bt @ @
309 40 Rt & By

e

18, @y (R) et wrd o w9 (1) o (o) s
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Al g ot o ol mey B 7

TiRr » TI(RR
TiRr = tirr
TTRR = mir
TTRR x TiRr

Bl o

16.

17

7

‘The strain in o solid subjected to continuous $1ress I8
plotied.

failure

Stress -

Strain -

Which of the following statements 13 truce?

1. The solid deforms elastically tli the point of
failure.

2. The solid deforms plasticatly ull the point of
fatlure.

3. The solid comes back to original shape and size
on fatlure.

4, The solid is permanently deformed on farlure,

Growth of an organism was monitored at regular
intervals of time, and is shown in the geaph below.
Arnund which time is the rate of growth zero?

e

w w4
wee s}
Close to day 10.
On day 20.

Between days 20 and 30
Between days 30 and 40,

Ea e

. A Tall plant with Red seeds {both domissant traits)

was crossed with o dwarf plant with white seeds, 1
the segregating prageny praduced equal number of
1all red and dwarf white plants, what would bathe
genotype of the parents?

TRr = TIRR
TiRr = 1
TTRR x ttry
TTRR = TiRr

www.examrace.com
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Y. i eyt o @) B ol o et % 19, Thoee suntlower plants were plaved in conditions as

R W indicated below,
iy A Bryaw g v Plant A seild gir
dar B : vmaeey %9 3 e g A Plant B : moderately tecbulent air

BurC - SR ¥ R e B Plast C : still wr in the dark

% o by a7 Whach of the following statements is correct?

Transpsration rate of plant B > that of plant A.

Transpiration rate of plast A > that of pland B,

2 wE A B uewnm T 0T BB @ av o Teanspiration rate of plant C « thal of plant A.

3w U o arweeey we - dREA T ey Transpiratin rute of plant C = that of plant A >
v thit of plant B,

4. i O % st @ > 60 A o wreemem
T > o B of memre gy

L oahi B @ gt qv WA 3y B

O S

5

20, s firm @ g By i ) sl s g 2 20. W!j}«:h of the fa}i‘mvmg is indicated by the accom-
panying diagram?
) £
@ b
&
k'l
&
b
1 atab+ab’ + = aj(1=b) for b
Loacabbabt v = a1k for Bl 2. a»bimplies o' >4
2 oaxbaw g s p 3. (atby =d' + 2ab+b°
1 (@b b« 2ab +bt 4. a>bimplies g < —p

4 arh deeed -q< -b
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PART B

Whichs sitrogen of adenosine gets protonated if
the pH of the nucleoside is lowered from 7 10 37

1. W 2
300N7 4,

N3
NO

The cligopeptide, F-A-R-P-M-T-8R-PAGAF i3
treated with wrypsin, chymotrypsin and carbe-
xypepiidase-B. Apart rom the original peptide,
the number of fragments obtained will be:

i
3

2003

3 0

Pt A

Which one of the following interaction plays
& major role in stabilizing B-DNA?

1. Hydrogen bond

2. Hydrophobic interzetion
3. Van der Waal's interaction
4, lonic interaction

Phosphatidy! serine, an important component of
biological membrane, is located in

1. the outer leafler but flipflops to inner
leaflet under specific conditions,

2. both the leafles,

3. the middle of the bilsyer.

4. \he inner leaflet but fipfops to outer
leaflet under specific conditions.

Major disadvantage of using liposome a5 a

targeted drug defivery vehicle is that

1. it gets internalized by phegocylosss
inside fysosomes.

it is very unstable and has low sheli-life.
it pets intercalated in cell membranes.
it’s drug entrapment efficiency is very
low,

e
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26,

8.

29.

30.

Major stemulus for spore formation m bactenia 8

1. nuteibon hmitation.
2. hot seress.

3 cold stress

4. pH siress.

. A TP-binding cassette (ABLU) tansportery

are ot Pglyooproteins.

are foursd only in eukaryotes,

are hath: 3 membrane-spanning domam
that recognizes the substrate and an
ATP-binding deanasn.

afleet tramslocation by formmy chammely

ok fok

Al ovtasolic proteuns have nucear expaet
srenals that allow thern 1o be removed from the
nevious when o reassembiles afler

T meosts,

2. s

3. boeth mciosis and mitosss,
4. DNA replieation

Stbe-specitic recombanation results in precise
DNA rearrangements, which i limuted o
spectfic soquences.  The enzymes that are
important o carry out the process ane

b resrchon endonuclease and DNA

polymernse.
2 nuclease and lipase.
3. DNA polymerass and ligase,
4. DNA polymerase and DINA gyrase.

Which of the following statements 1s NOT true
about simall interfenng RNA (5iRNA)Y?

1. stRNA has 3 21-25 nucleotide sequence
with 2 nucleotides overbanging at the 3
end.

SIRNA & processed by the RNA-prowein
complex RISC.

3 siRNA iz ofien wduced by visuses,

$IRMNA does not generally act at the level of
transcription.
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31, Which of the following statements is

INCORRECT in relition {0 treatment of pre-I3
celle with phorbol csters 7

1. Phorbol esters activate NFXB for
translocation o the nucleus.

2. Phorbol esters activate protein kinase C.

3. Phorbel esters kead © phosphoryiation of
NFxB.

4. Phorbol esters remove the ishibitor from
inactive NFKB complex in the eytoplasm,

32. Presence of an intemal ribosome entry site

(IRIZS) tn mRNA

L. indsibits its translation:

2. promotes ity post-transceiptional
Processing.

3. has no impect on its trunslation,

4. promotes its translation under adverse
conditions.

33. Regulstory elements for expression of

ribosonal RNA genes reside in the

1. transcribed spacer region.

2. non-transcribed spacer region.

3. 3 flanking region of individual ribosomal
RNA genes.

4. internal regions withm the genes:

it Inberendosis s an intra-collular
bacterium. [ prefers to infect

macrophuges.
B-cells,
T-cells,

neutrophils,

balbal At

35, Integein molecules lnk extraceliular matrix

(ECM) to the actin cytoskeleton of el
Integrin binds 1o which of the following BECM
macromolecules?

1. Laminin
2, Collagen
3. Fibrogectin
4. Vitronegtin
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36, CDHY s o marker for

B-cells.
T-cels.
macrophages.
NK ¢ells.

Fadbadia e

37, Given below are fate nups of two organisms

und the pavterns by which embryos  undergo
cleavage. Which of the following isfare the
nght comnation(sy?

/e Secttons

e / M. S

i

,w"“*—w-w
"
v e SR
0 ,‘*'.;.'.‘. W 7
a“ ,_._t H
(e
3

Band A
Bang D

1. Bonly 2,
1 Aand O 4,

38, Winch one of the following matches of
oncogene-protem product is NOT correct?

1. erbA - thyroud hoomone receptor.

2. erbB — epidernual growth factor receptor.

1. ras - guanine nuelectide binding profein
with GTPase activity,

4. fos - platelet-derived growth factor
seceptor,

39. Spenmatogonial stem cell undergoes extensive
metamorphosis 1o become @ spermatozoan.
Meiosis leads to the formation of specnatid
contmning 22 awosomes and  one  sex
chromosome. A male mouse was found in a
colony which siways produced only female
pups upon mating. Which one of following 15 o
possible reason?
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1. CP43 s CP47 2.
3. 33K afe 23kDa 4.
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Spermiogenesss was defective.

2. All spermatogonzal stem cells contamed
only X and ro Y chromosome.

3. activation of Y chromasome linked post-

muetotic death related genc may lead

1o such a situation.

4 activation of X chromosome linked post-

40.

41

42

43,

mezotic death refated gene may lead
10 such a situation,

In case of Xenopus laevis, winch cells make up
the Nicuwkoop centre and Spemann’s orgamzer?

endodernal and mesodermal, respectively,
mesodermal and endodermal, respectively.
endodermal and ectodermal, respectively.
ectodermal and endodermal, respectively.

Bt

The ced-¥ gene appears to be a bunary switch
that regulutes cellular survival and  apoptosis
i nematodes.  Considering that CED-9 protein
can bind 10 and inactivate CED-4, which of the
following would lead to apoptosis?

L. actuvation of ced-9 gene,

& Joss of function of CED-3.

3. foss of function of ced.¥ gene,
4. loss of fusetion of CED 4.

Phratosystem {1 functions as a light-dependent
water-plastoquinone  oxidoreductase,  What are
the names of two reaction center proteins that
bind electron wanster prosthetic groups, such as
PG80, pheophytin and plastoguinone?

1. CPa3 and CP47 2.
3 33kDaand 23 kDa 3.

D1 and D2
F,;g and ’:n

Plants have evolved with multiple photo-
receptogs, which can perceive specific wave-
length of light. Which one of the following
skitements is correst abowt the photoreceptors”?

1. Phytochrome A can perecive far red and
bl Hght.
2. Phytochrome C can perceive far red hight,

wWww-eXamrace.com
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47,
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e o By o o st Rl gers g w2

V. R steFesais v s o
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1 Crsptochrome 1 and phyviochrome 1 are
responstble for percervang blue hght.
Phiytochrome B can predumunantly peroerve
far veud hight,

44, Which ane of the tollowing statement describes

45.

46

47,

the process of phloem loadng?

1. Trose phosphate s ansported from the
chlosoplast w eviosol.

Sugurs are wansporied wio the sieve
<lements and companion colls.

Y. Sugars are wansported from peaducing cells
i1 the mesophyll 1o celis o the vicinity of
the sleve elemens,

Solutes are wansported from roe o the
hoots.

4

Which one of the following combinations of
gsecondary metabolite biosymbetic pathways
result i the biosynthesis of terpenes?

Mesatone acd and MEP pathways,
Malonic acid and MEP pathways.
Shikimic acid and Madonic acid puthways.
Shikirmic ucid amd Mevalomc seid
pativways.

bl ol Sl

Which one of the following chunges will oceur
i the cell membrane of nodal tissue of beart,
which results i an increased heanrt exte doe to
stmulation of symputhetic nerves?

1. Opening of sodium channels is facilitated.
. Potassium conductance is increased.
3. Opening of Lecaleann channcls are
Facihtated,

4. *h’ channels are inhibued.

A prsson takes 1.0 ml of msulin mjection daly
at 800 AM. His son gave him 1.5 wd insudin
M 8.00 AM considering the father will go
party and eat more during  lunch. The father
also avoided breakfast, as be planned 1 eat
more doring lunch. Which one of the following
events will aceur?

1. Father will be normoglycemic.
2. Father will be in hypoglycemic condition
before lunch.
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W GER e Wl A et o et o atee
aard et & ) gop 2

L1240 2. 73
3 60 4 275

82 M9 o 4 Fr oF @ whv-wr ot anwe B
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3. Father will be un hyperglycenme condstion
betore hnch,

4. Blood glucose of father will be low after
taking lch,

48, How many genetically different gametes Can be
made by an  individunl  of  genetype

AaBbeeDDEe, assumung they are independentiy

assorting?
1.3 2.5
18 4. 32

49. Mutation al two differemt loci of e same gone
X results in sltered functions. These fwo
mutated versions of the gene X are called

alleics.

complementation groups,
interrupted genes.
linkage groups

bt il

§0. A gene cncoding (RNA sndergoes a mutational
event n s anticodon region that enables it to
mecognize a mutant nonsense codon and permit
complenion of translation.  Such a mutation is

kasown as

£, salent mutation.

2. neutrsl midation.

3. reversion.

4. NONSCNSE SUPPIESSOr.

51. Two pure lings of com have mean cob length of
9 and 3 inches, respectively.  The polygenes
involved in this trait exhibit additive gene
action. Crossing these two lines 35 oxpected to
produce s progeny population with mean cob
length (in inches) of;

L 120 2 73
1 60 4. 175

82, Which of the following organism is widely used
as a biocontrol agent in organic farming?

Riizabium tropicii
Trichoderma vividis
Fusarium axysporum
Nastoe muscoron

&t b
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1. st sgEww w0
1wt Aew
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TR BT

srAld dfE agpler wsdewr A9 &)
o & wwly amf @ amew 0w wyee g
myghey wndiee wdTe & & waw & @
wwsiy g #

st & am argkan sow
A, whuty (i) =y
B #Fgana (i) dFergariom
. e (ih) el
D futs {ivi et

A-i, B-i, Cedit, DAy
A-it, Bei, Codv, D1
Acist, Ben, Cef, D-iv
A-iv, B-tis, Co11, Dt

Pt s
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33,

58.

A paraphyletic group

1. contains unrelated organisms.

inchades the most recent conmmon ancestor

but not all of 1 descendens.

3. wncludes all the representatives of a clade
but not the MOST RLOENT COMITON
ancestar.

4. cuontains all the representatives of a clade
and the moOSt recent coNUTION ancestor,

Fud

. Which of the following is NOT an adaptive

modhification m a xerophytic plam?

1. Swuongly developed sclerenchyina,
2. Sunken stomata.

3. Sparse stomata.

4. Presence of lacunar tissues.

i onilk s fefl opéen, lactose is fermented first to
produce acid. This is followed by proteolytic
bacterial sctivity which ncreases the pH.
Ultimately nilk fats are degraded o produce
rancidity. This is an example of

1. ecolagical succession.

2. microbial antagonism.

3. wterference competition,
4. spicroevolubion.

. Symbiotic bielogical mtrogen fixation takes

place with the association between 2 plant and »
nutregen fixing prokaryote as shown m the
follewing able:
L.ist of plants
A, Soybean

Nitrogen fixing
(1) Frankia

B. Casuaring (1) Bradyrhizobim

C. Gunnera {3} Anabacna

D. Adzplla (v} Nostoe

The correct combination 1s:

Ad, Ben, C-iii, Dhiv
A8, Bet, Cotv, D
Asiil, Bais, C-1, Dy
A-v, B, O, Dy

fadbadt ol

3AI
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§7. Secondary sewage treatment involves

8. physical removal of sohds from poltuted
water by filtration and sedimentation,

2. removal of chemical remains by precipi-
tation.

3. removat of dissolved organic compounds by
activated sludge or trickling filter,

4, removal of microbial pathogens by chlorina-
f1on 01 dzontzAton,

58. Based on per molecule, which of the following
235 has the most powerful greenhouse effect?

1. CO; 2. CHs
3. NO 4. CFCs

59, Sexual selcction results in vanstion in the
reproductive success of males, often due to
female chvice with particular phenotypes. This
type of sexual selection occurs because

1. males cannot compete with athef males.

2. cost of breeding is hugher for females a3
compared to males,

3. inappropriate mating results in a sumilar
reduction m fitness of females and maies.

4. puales are a miting resource for fomales.

60. Among the following events in the history of
tife

o - prokaryotic cell

b - cukaryotic cell

© ~ natural selechion

d — organic molecules

« ~ self-replicating molecules

which 15 the correct chronological order?

1. d,¢,¢,8,b 2. deabe
3. edacb 4, d,e8¢b

61. The Hardy-Weinberg principle comes from
congidering what happens when Mendehan
genes act in a population. The model predicts
ot there will be no change in allele frequencies
when

Twww.examrace.com
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65,

66,
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I mgrstiun o the p(;pui;mmn v ows it
steacky rate

2. the populstion sulfers o bottleneck

3 a rare pew mtation is assoctaled with 3
sharp merease 0 fithess,

4. wo evelstionary process 18 at work.

62, Which of the followmg s responsible for
mitsation of maternsl behaviowr s the first-Lme
premnand rats afler parinion”

Higher pralactin levels wm biood.
Strmulation of sensory receptors during
delivery

3 Changes of uterime volome

4 Prosence ol insle ruts.

o —

63, To replace aninmd wse o1 esting leputee ity
af a drug on trial, which ane of the following
wor el bt} wsted r vido to be closest 1o the i
vives sconario’

Liver cells

Hepatie celf lines.

Liver shogs,

Cosculture of hiver parenchymal cells and
Kupfer cetls.

ot -

6d. Which of the follow mg does not represent o
strategy for phvioramedintion?

Phytodepradation.

Prvtormnmg

Cominnons removal through hyper
secumulntors,

4. Chelate-mediated extraction of pollutants.

i fd e

65, The word “fermentation” is used in bio-
chemistry and microbial technalogy to denote
different phenomena 1 the former 15 called C
and latter 8 called T, whach of the foltowing
statements is rue’?

AU s Thatall Tisno €.

I AlTuChatallCisnot T,

3. T in always a product of genetic caginecring
while C s not.

4. C 1 always an acrobic process, while T can

ke gerobic or anaerobie.
66. Which of the followmg staternents is NOT true

durmng the mfection of plant cells with
Agriabacterium?

$/07 RD/12—3 AH—28
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1. The protein products of virutence genes
vird and wir(; perceive aoctosyringone.
The VirB3 protein forms a connection
between Agrobacierium and the plant cell

[ 24

and facilitates T-DNA rransfer into the plant.

3. The T-DNA 13 excised and bound to VirD2
protein.

4, The T.DNA, afier becoming coated with
ViurF binds to phosphosylated VIP, which,
allows the complex 10 enter the plant’s
mucleus.

67. Among existing technologies, which of the

following vector systems waould you prefer to

mse for generating a library for 140 kb .

cukaryotic genumic DNA  fragments, while
giving due consideration 1o size a5 well as
stability of the insert?

Phage

Cosmid

Bacterial artificial chromosome (BAC)
Yeast artificial chromosome (YAC)

B e

68. 1 r denotes the comrelation coefficient and m

denotes the slope of regression ling, inter-
changing X and Y axes would

change m but not r
change rbut not m
change bothrand m
not change ror m

bl adh Sl

69. The use of biotinylated sccondary antibody in

ELISA

1. increases the sensitivity of the assay but
compromises the specificity

2. increases the sensitivity of the assay without
compromising the specificity

3. does not aller either sensitivity or specificity

4. decreases both sensitivity and specificity

70, Which is the best method for checking myco-

plasma contamination in 3 mammatian ccll line?

Southem hybridivation
ELISA

PCR

Western hybridization

e

WMAAAAL

VV VY-
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- Val - Asp— Asp - Val - Phie Ser o Gln Val - Cys = The - THs — Leu - Aspe Thr - Leu -
Lys,

gvr i ankla gpnpmwe SRl g ¥ @ W moww §7

Lo o f gl o s wddd el oty 2 s W el
30w Sy st 4. il gaw R

Phosphorylation of ADP w0 ATP scowrs through energy  metabolism, comprising  oxidative
phasphoryiation or substrate-level plosphon lstion or photo-phosphorylation (o plams). ATP can
alse be formed feom ADF thiough the sotion of adenviate kinase. Crysial structere determination of
adenylate kinase shows that the Caveminal region has the sequence

~Val- Asp - Asp - Val - Phe - Ser - Giln Val - Cvs The His lew  Asp - Thr - Ley -
Lys

What can be a pussible conformation of the sequengg”?

o A bebis that is not amphipathic 1. Amphipathic helis
3 Leucine sipper helix 4. Hets hairpin

g 00 W awel ye frug wnd b Vo & el S|-amfe = @R A wy
i s AT B Gy s A e G s wen & 1 pw qatpest @ gmn W oW o @
i sy g @ v

it

T R RETTS 3. ¢ 4 51 x100x3

Consider & $t-residue hang protein containing only 1020 bonds about which rotation can occer. Assume
that 3 orientations per bomd are possible Based on these assumplions, how many conformations will
bu possibie for this protein?

[k o' 37 & 51x 1003

ud

e SR eI i win & oV O[S Bete v an ow s @ v gvr & o v el
P wEE o A s g wistes @ g gﬁ”«% ardt wEw #m S
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73. Aplotof V/|S] versus V is generated for an enzyme catalyzed reaction, and a straight line is
obtained. Indicate the information it can be obtained fror the plot.

Vi aud tumover number K., can be obtained only from a plot of 17V versus 1/ S].
Koo'V e from the slope

Vi Kem @0 turmover number,

Only K. and turnover tumber,

hadl o e

T4 Rulder s g d Fre @iy softfen a8 ayshet 7 f 73w welm any d Reram
T @ e 8 wew of oB v #

isocitrate(G) - RN a-ketoglutarae($) by succyl CoAld) »——5->succmatc{4) Ly fumnarate(4)

el el N G GRF A @ G § ot advreny o a @0

I ONAD o SAEH . kapy' — mxzt;i:a~§§‘if3apfﬁ~fm;;- GTP, FAR ——= Fa,
0, sy P,

7. N.&Diw-%«\v NADH + B NAD' = NADIE 4 H, AT i ATP FAD— FADIH,
(SEN 0, #,

3 Nﬂ[)'wmx;:r‘ NADH » 1 FAD o FADMN,, ADP = ATPNAT - NADH « H'
€Oy P <Oy

4. mni—m?‘mm FHLUPART e BADH,, c;niww:a;\* (}T?NAEw;\»NADH'H‘
o, P, co,

4. The following reactions are part of the citne acid cyele. The numbers in parenthesis indicate the
mumber of carbon stoms in cach moleoule,

isocitrate(6) —"— u-ketoglutarate(5) — succinyl CoAf4) s succinate(d) — b fumarate(4)

Which one of the following sequences of reaction systems A-sD is correet?

L NMY—w;:» NADH - H', NAD" T[T NADH + H. GOP——c~ GTP.FAD —= FADH,
, o OOy F

2. N;\D—-—;\o NADH + H™, MAD® T NADH ~H, ADFW:{' ATP, FAD— FADH,
CO, CLy P

3 NAW NADH + H', FAD" — = PATHI, AP —( ATP, ?«:AD‘M-..;:- NADH +H'
€y ¥, CO,

4 NAr)i—.i-‘-' NADH + H . FAD' e FADH,. GOP——= GTF.NA t:r“-—ﬂ;\o NADH+ W'
Oy B, <O,

M/

\AL
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0.0 M - | eTRRE (Go6-P) o wimibgahgw e wiw @ 1 G-6-P =2 G-1-P &1 25°C o

B R e s sl wRaeds 18 keal/mole # ¢ gw v F G6-P wG-1-P @) wgad
ey W ghlt

1. 96 mM, 45 mb 2. 10 mM, DM
3.0 45 mM, 96 mM 4. 0mM, 100 mM

Phosphoglocomutase s added o 0.1 M glucose- 1 phosphate (G-6-P).  The standard free cncrgy
change of the reavion, G-6-F @2 (3-1-P s 1.8 kealfmole at 25°C, The equikbnium concentranions of
Ur--P and G- 1P, respectively, ars

o 96 M, 45 M 2, 100 mM, 0 mM
3. 45 mM, 96 mM 4 OmM, 100 mM

o ¥ sagw o8 Doy @ G sppler FERTIT SOARE G FsHE (T, A, (T gl
afeifs) s AL, *%;?» TR O e ) W e R s o fene B srar o amar v B0 AC, =
0, L, - 75390 $fvall, = 304 heabmwle s8 & 1 g9 saver § 37°C o Fraw (Gibbs) &7 swsay
ot W ey &

I 28 8 keabomle 2. 26 kealmolke

3, 0.0 kealimode 4. 5.6 kealmole

Differential scannmg calunmeine stady of calf thymus DNA was carved out 1o measure midpomt of
thermmed denaturation (1,0, Al {U)&!mim’ex chiange ¢t 1. and AC, (vonstant - pressure heat capacity
chiange ) It has been observed that ALy = 0, Ty, = 7557 and Al [", - 504 heal/mwle, The Chibbs free
erergy change 21 37°0 s

1o 253 kealimole 2. 2.6 kcabmole

30 06 kealimole 4 5.6 keatmole

el sregEied (CF) awr-feary wwaa Fasn @0 (CFTR) 3 cAMP-3miy Cl s @il & 1 gae
T A et CETR avaftadl oiit §) 5 od ©) aroreamn sl affomms willd & wva CF wre gafd
frownt fEp v ¥ B OUVIR grw o Gﬁﬁ%ﬁ?f gt @& wew 8 Wl o e v Bredt
feparE) A uhte s v e CL# oftees s AfETe-aia CL R sepwe fim wany ag
FHwh) s & B wEn s CEVTR 77 sRB- e gue} ordebam & e svasms g § 1 ww )
CFTR m‘c?! W e i e R sesn RelteTn B @ CPTR ey 8 O vftemsy oot 8

REE N P Crer e O T el

et oY semsEer @ wem CUTR 900 souldeflr of ot @ 5
CPYR Wil o OV aareenl & aowr wrpder 7 sm? g*; &
Breratat F CTTR @idhs e gidwv! masfen gho &

et 4 CFVR giers & gors Pt qe B g b v @
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77. Cystic fibrosis (CF) transmembrane conductance reguiator (CFTR) protein is krown to be @ cAMP-

dependent C1 channel. CF patients {with mutant CFTR proteins) show reduced CF permeability and as

_ a result extubit clevated C1 level in sweat, To prove this, CFTR proteins (both wild type and mutant)

are inserted in a model membrane (Lpvseme) and C1 transport is followed with radicactive CI7. It 15

known that topology of CFTR in membrane is very important for #ts function. Despite no proteolytic
degradation or denaturation of CETR proteins, wild type CFTR failed to transport CL in liposome.

Which of the following is the correct explanation of this?

CFTR protein gets mutated during inscrtion in liposomes.
CFTR protein loses affinity with C17 ions.

CFTR protein gets wrongly inscrted in hiposomes.

CFTR protewm loses channel forming property in hposomes,

Ealhadl e
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78, The respiratory chain is relatively inaccessible to experimental manipulation in intact
mitochondria. Upon distupling mitechondria with ultrasound, however, it is possible to isolate
functional subnuitochordrial particles, which consist of broken cristac that bave resealed inside
out into small closed vesicles. In these wvesicles the components that originally faced the
matrix are now exposed to the surrounding medium. This arrangement helps in studying of
clectron transport and ATP synthesis because:

1. it is difficult to manipuiate the concentration of small motecules (NADH, ATP, ADP, P)
inthe matrix of intact matochondria

2. i broken cristae, the enzymes and other molecules responsible for electron transport-are
more active, '

3. imtact mitochondria are mors unsiable than broken cristae.

4. punfication of intact mitochondna is not possible

79, et wer wed go B RS 1 sl (aerR) v O deer e Rl avar @ R @ 9 nm o
Fond S am BN 2 3 sy ofey 32@re sgfieatat) @ Fwin sver & 6 umaraur®) BEw w
sy () § ey speemlt wnida ok g ?
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79. Assuming that the histone octamer forms a cylinder 9 nm m diameter and § nm n height and that the
human genome forms 32 mullion nucleosomes, what fraction (approximately) of the volume of vucleus
(6 s dismeter) 15 occupied by histone octemers”?
1. 12 2 i K {13 4. ¥

R0, shwve 33342 B wenrn v dm gk B o aaies o 8 sured ey o S W g B
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2. XisG. YisSandZis G, + M

4.

oo X6, YisGe-MandZ s S

3.

X8, YisG + Mand Zis Gy XisS. YisGand 7 Gy + M

80. Hoechst 33342 sz membrane-permennt dye thal fuoresces when 1 binds 1o DNA through «
imtercalating process. 1 2 population of cells is incubated bricfiv with Hoechst dye and sorted m 2 flow
cytometer, the cells display various levels of fluorescence m different phases of cell ovcles ax shown m

figare below (marked as X, Y and 7).

raabn e g oS

Which of the following & correct?
o XisG ,YisGy-MandZ 5§ 2 XisG  YusSandZis Gy - M
XS YisG  MandZ s G 4 XusS YisGrandZisG-+M
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81. The scatter plot of growth rate and growth yield for 100 random environmental isolates of
bacteria 15 shown below:

-
.
s
s 0t
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pakd . -
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“
P
Rl rghy e

Which of the following can be inferred froms the data?

The two parameters are pot refated,

Growth rate is inversely proportional to growth yield. -
Growth yield is negatively correlated with growth rate.

High growth rute cannot be sccompanied by high growth yield.

Pl S
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Proarie stranded DINA replicates & semsiconsCrvative wamner.  In an ar vitro DNA synthesis
reactiont, dedenay CTF and dadeuxy OB were mdvosdually added moexcess Gn separate reacton tubes)
imoadding o dNTPe and ather mecessary reagoms. Rawe of DINA synthesis was measured by
mearperaton of Thabvimmdine. The fous graphs draves below represent the rate of DNA synthesis in
e ety rose e tubes,

el of Owe fullva oy priphs ropresents the exprected data?
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In semi-conservative mode of DNA replication, two parental strands unwind and are used for synthesis
of new strands following the rule of complementary base pairing. Synthesis of complementary strands
require that DNA synthesis proceeds in opposite direction, while the double helix is progressively
unwinding and replicating w only one directon. One of the DNA strands 15 continuously synthesized
w the samie drection as the advancing rephication fork and 15 called leading strand wheseas the other
strand 15 synthesized discontinuously 10 segments and is referred 1o as lagging strand. Thsce shont
fragmets made discontinuously are fabeled as Okazaki fragments. These Okazaki fragments need 1o
be matured into contmuous IINA strand by winch ene of the tollowing combination of enzymes?

i, DINA Pal [l and DNA bipase. 2. DNA Pol f and DNA lLigase.
3 DNA Pol il and DNA hgase, 4. DNA gyrase and DNA ligase.
werlon B epalGa sl wEve wie-cglets Frdn-ordt e wamem e emedl @ oo

T ardla & By sl devew & e vty B omm o ¢ gw oww 8 o BF sl
shbun wrmrer W v won @S seradl-mgea afy o frerdien w Bofe evh o w8
37 By 8 # Krv oandhe o smmsfi gearerdr- g wehw @ aor wieR-wEre 8w wer @
Ty Ed P )

V. Syl ARl ST 2. HRUARHE [T ST z
3 dewrw eq wdosviET ST | 4 ki urel e e

« A reporier ool line with stably mtegrated retroviral promoter-lucilerase construct was transfected with

an expression vecior for a cellular protein, The protem seems to regulate the activation of the retroviral
promoter as analyzed by luciferase activity assay. Which onc of the following techniques will you use
to show “in wive™ recrusiment of the cellular protein on the integrated retrovirs] promoter?

1 Blestropheretic mobdity shift assay. 2. RNAse protection assay,
3. DNAse hypersensitivity assay. 4. Chromatin immunoprecipitation assay.
(o WIS B EIEET Ak mRNA 3 groaet AU sema Baad gld & 1 gv mRNA® ¢ sl

wiftan Fresd B o genb Rew ey Berd wpehin (RNAs 89 0l wedver o FBye s wl
wrew GARET W uE BERE g FE gt ey @ R 1) s g o) seavaosor s shfl s of
# B dummet @ wychvw #) welEe wengw & 7 ;

L wa 0w Tege ot owesr sltE R appER @ wn B @

2 ma s dergw O g e Rl @ o s @ wer sk &

30w e s o) T sl S @ gORND s 8w B B

o H s e R meiE e 81 ve slist sme @ v sior @ 4

A synthetucally prepared mRNA cortaing repetinve AU sequences. The mRNA was incubated with

mammalian cell extract which contumns ribosomes, tRNAs and all the factors required for protein
synthesis.  Assuming wo initiation codon 1% required for protein synthesis, which of the following
peptides will most likely be synthesived? :
A single peptide composed of the same amino acid sequence.

A single peptide with alternating sequence of two amino acids.

A single peptide with altermating sequence of three amino acids.

Three different peptides each sequence composed of a single amino acid,

Rl bt
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(Cy  CAP, BENA widfhmes & wsut B sorss s 8

w ey g F are av B f o st oidess e wl ¢ 0

Lo e ot st v @ R £ 20 et B wiam & 3 st e
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The dae operon in £, coli. is controlled by both the Jac repressor and the catabolite activation proem
CAP. In on in vive experiment with fac aperon, the following observations were made:

(A} eAMP levels are high.

113 Repressor 1s bound with allolactose.
(<) CAP is interacting with RNA polymorase.

Which one of the following conclustons is muost appropriate based on the above observations?

1. Glucose and lactosc are present. 2. Glueose is present and factose s absent,
3. Bothare sbsent. 4. Glucose s absent and lactose is present.

iy st F weResy e @ awe ve e ont oed B 8 o swt & 5 o v v
Fraful site sivareer @ &8 1 gt ame aietalael otk el o wF mRTY 7 aian
@ foy wwabn av ww § | g @ o Sa-wwmdt 2 (TLRY) & o arpauhistemds CalC i E
F B0 sty avw # ¢ swrmver @ oguws el wliemainy @ ey ¥ e @ o ¢
AT guesioa w few § o #r-mr sware et Py onalt 1 @t ey o # &
Ferverst g 7

Rl pledda-Rudlave sl §-Burgs wgeat-Swf?T (B-MCD) 1
wrEre} pH 1 agrt e anifans wkres

B-MCD v amifrgs ssthrgs o @

RTLR2 otz

B —

Upon ligand binding, celt surface receptors move laterally to be capped and internalized. Leishmania,
3 prolozoan parasite, can use several receptors on macrophages to get internalized. One of them i
Toll-like receptor 2 (TLR2) that binds lipophosphoglyean on Leishmania. Once intemalized, the
parasite is destroyed in the phagolysosome. Which of the following treatments of Leishmanra-infected
macrophages will result in lowest parasite number in macrophages?

membrane cholesterol-depleting drug, B-methy! eyclodexerin (B-MCD).
ammonium chloride that increases lysosomal pHi.

both B-MCD and ammonium chioride.

anti-TLR2 antibody.

& W -
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| gl wea @ el e G0 LI Rasy i Seetedt TRy B T W

1 g et @ el A6 g SR Rt sl cAMP el @ oy wgEl ¥
FSH mRNA # gormmns 797 77 30T (5 o w8

3 guvitg alfhend # ek B sby g FSH Rangy aid geme &1 zrf sng g

SRR S R @ e

ot adfarat 4 gt LH atv FSH Ry 897 cAMP SE0T &7 s #w

4

Level of follicks stimulating hormone (FSH) dunng infaney and sdulthood s the same but
spermatogenesis is seen only durmg adulthood. mBNA fovels eoding for FSH receptor are also found
10 he the same 10 testis of both age groups. Which of the following investigations will charify this
peradox a little more”?

t Culture testicnlar colls and 2dd LH 1o see westosterone production.

3 Culture testicubar cells and add testosierons 1o see comparative rise in FSH mRNA from both age
aroups.

2 Culture testicular cells and add FSH to see comparative rise in cAMP production by both age
ErOUPS.

4. Add both LH and FSH to testicular cels and evaluate cAMP production.

et zew & mmmﬁamw}m&mﬁmmﬂﬂms&mmmﬂmaémmww
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gy g wvl &
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In u tisswe, cells are bound together by physical attachment between cell to cell or between cell to
extraoctiular matrix. Following are some of the characteristics of celd punctions:

(A) Adherens junctions are cellcelf anchoring junctions connecting actin filament in one cell with
that i the next celdl. i

{B} Desmosomes are cell-matrix anchoring junctions connecting actin filament in one cell to
extracetialar matrix.

() Gap junctions are channel forming junctioms allowing passage of smull water soluble
molecules from cell 1w cell.

{1 Tight junctions are occluding junclions, which seal gap between two celis,
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(E) Hemidesmosomes are cell-matnix anchoring junctions connecting intermediate filament in one
cell to extracellular matrix,

Which of the following combination of statements is NOT correct?

1. (A)and (B) 2 (Ayand (C)
3. (C)and (D) 4 (Dyand (E)

skl v ade weww SR wR R Fv-FE v ovawh § 1 e o 04wk gusver
wyer i fr e de-anee ol # Hee s mRNA w5 TR st e ofie
Whreafdes & o gemy we @ ow wF | Py ST S Pier 4 o wla-wr wdher oS
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Oncogenes and tumaor sappressor genes are termed as cancer-critical genes.  Increasingly powerfid
tools are pow available for systematically searching the DNA or mRNAs of cancer cells for either
significant mutations or altered expression. To identify independently an ORCOEeRe OF @ turnor
supressor gene, which of the following would be the most convinging 1ests to use?

I Transgenic mice that overexpress the candidate oncogene and  knockout mice that lack
eandidate tumor suppressor gene.

2. Transgenic mice that overexpross the candidate tumor suppressor gene and knockout mice tha:
tuck candidate oncogene.

3. Transgenic mice that overexpress the candida te oncogene and tumor SUPPICSSOr gene.

4. Knockout mice that lack the candidate oncogene and tumor SUPPressor gense.

foely Shrorr ofry @ o Rere g @ vareh RE © yo wew wawg s8fy frm wm B gee
3-8 anff a7 s @ dergst e Py gees 2t gy ¢ B g dergs Rl @) walrorE wat ¥
rege-Rfe gfftel @ s &g wite o wm ) st B e B afteds @ e
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A large protein of & pathugenic bacterium has been enzymatically digested to generate a mixture of
peptides ranging in sixe from 3 to 8 amino acids in length. Peptide mixtures were then administered in
experimental animals to generate peptide-specific antibodics, In order to develop dingnostics for the
bactenia, the antisers were used for Western biotting to deteet bacterial antigen. Westemn blotting failed

e ARANWEXAMTACE.COM
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despite the use of @ wide sange of antisera concentrations. What is the most probable cause of the
problem?

Peptide-specific antbody nuxture 15 unstable,

Peplide-specific antibodies were not generated as edjuvont was not adimnistered.
Pepride-specific antibodics were nut penerated as they were not coupled 1o 8 proteis Carticr.
Peptide-spoesfic antibodies could not recognize the bacterial sntigen.
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A mouse was primed with trintrophenyt-bipupolysaccharide (TNP-LP8) whereas another mouse wus
prmed with TNP-Kevhole limpet hemocyanin (TNP-KLH).  After three weeks, these mice were
sacrificed and splenic cells were fractionated to B cells and T oefls. B cells from TNP-LPS pnmed
mice were co-cultured with T cells from TNP-LPS- or TNP.KLH-primed muce. Similarly, B cells
from TNE-KLH primed mice were co-cultured with the T cells from TNP-LPS. or TNP-KLH-primed
e, So. we have four co-cultures:

[A) RIS  pIes (B) RINLES | pTNERLY
() QIR pEnraa (D) Bk, g

Among these co-culures, where do you ¢xpeet the bi ghest 1gG production?
Y (| 3O 4 (D
Tty o e avemst & Bl § paxs @ @ G B o) o wrem @ o o

(AY  Paxo sehu yider & wam e # i @ oa P wma s §
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94. The functionality of the paxé gene in the formation of optic and nasal structures may be
altributed to the following:

(A)
(B)

(€)
(D)

Which of the above attributions are true?

|}

Pax6 makes the optic vesicle competent and allows lens formation.

The optic vesicle can induce any part of the head er*todc,rm to form the nasal and oplic
structures, due {0 the presence of Pax6.

Pax6 renders the head ectodetn competent to receive signals from the optic vesicle.
Apart from the optic vesicle, the head ectoderm may also be induccd by BMP4 and
FGF8, so Paxé is not exclusive for lens formation.

{Ayand (D) 2. (C)and (D) 3 B and{O) 4. (C)only
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95. In an experiment, sperm removed from epididymis of a male mouse was added in a dish containing
appropriate media and cocyte. No fertilization was scen. However, when sperm from epididymis were
directly placed 1n uterus of an ovulated female, she became pregnant. These observations suggest that:

}

2
3
4

the sperm needs to trave] some distance 1o attn fertilizing ability.

the vocyte seeretes some biochemicals or factors which help sperm to fertilize.

the hormones in body help sperm ta attain fertilizing ability.

the contents of female reproductive tract interact with speem and actvate i for fertilization.

6. Iy TEE oRwls B gl F P s wenla By e &

(A)
(B)
()
(D)

wrwt W@ angeedty st @ oS B §

w¥E sty Feromne, goe o feremas & wof sirest @ e & wy sﬂaﬁ%rzr?mgr
T T gw sl o of gk &

wEr st et F frerrrr ol fswaw e Rvogkre i Beee o ol &

FJwTET & F whaed swr wdl &

. (A)yer (B) 2. (Byw(D)
LoAnB e (D) 4. (O D)
H
. 8/07 RO/2—3 AH—3A

www.examrace.com




34

96. The following statements have been proposed for plant vegetative development:

97,

98.

(A) Lateral roots develop from epidermal cells.

(R) $hoot axillary meristem develops from shoot apical meristem during differentiation of
leaf primordia.

{C} Root cap is made up of dead cells,

(D) Lateral meristems and cylindrical meristerns found in roots and shoots result in
secondary growth.

Which of the above statements are true?

1. {(A)and {B) 2. (B)and (D)
3. (A)(B)and (D) 4. {Cyand (D)
frwh wR o oie few @ Afire wxR 8wy wreal o el et &

(A) sHfirrmey 3 Bewrs dew 0 o s v Bevy
(B) & it & & sww of vt o @ @ o gad Babr 9 sl et wafie s &

aw w0 ey 0 R sewn wan vl B 7
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The pattern of embryonic cleavape specific to a species 15 determined by two major parameters.

(A} The amount and distribution of yolk protein within the cytoplasm.

(8)  The factors in the egg cytoplasm that influence the angle of mitotic spindles and the timing of its
formation.

Which of the following statements is true?

Spectes having telolecithal cgg follow a holoblastic cleavage.
Species having 1solecithal egg follow a holoblastic clesvage.
Species having centrolecithal egg follow a holoblastic cleavage,
Species having isolecithal egg follow a meroblastic cleavage.

B b e

el BIET S FAE & qree @ SAvhwew ox B § oW A aRedEty ofieT 1 gt @ ware
s F w@ wd av ot ww vowflvew @ g TER  oEe (% Y Rfmfevy gse & v w
ety gl awdvar

o seal & s v W 30R Bw an wwe #OAF R adar o wieenw

(AY  Browsgsrdt wfemly § gwad arre gwes & o g5 &
{8y Sorvrerft oA 3 gwe e e @ 3w ekl £

$/07 RD/4 23 AH—3B
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(C) =k ufemfs ¥ get wrare g @ war ol &
(D) wicks ofeaby F ped sy over @ 38 s &

gy A @ sh-d e ah § 7
17 (B) w@ (C) 20 (A)ED) 3 (A) W@ (C) . 4 (B) v7 (D)

The fate of a cell or a tissue is “specified” when it is capable of diﬁ“eréméaiing autonomously
on being placed in a neutral environment with respect to the developmental pathway. An
embryo will show a developmental patiern based on its type of specification:

Based on the above facts it can be said that the potency of acellis :

(A) equal to its normal fate in regulative development,
(B} greater than its normal fatc in regulative development.
(C) equal to its normal fate in mosaic development.

(D) greater than its normal fate in mosaic development.

Which of the shove statemenis are true?
1. {Byand (C) 2. (A)and (D) 3. {A)and (C) 4, (B)and (D)
v w3 @ Reew-geed giy v e & g § B gal & e weer @ g

(A) af* ofnf werfl wew (AER) #) ar ofsfy o v s 4 arerr ser Rean o ot qever s
FETH ¥ gyl or 3t oty wE o #

(B) =R o mams & W & wr o worrelf wow o i v frar o ot goeer wve s vy
ST # R av oftafilm o ¥

(C) = of ¥ Berry sy v o AR wmErdl wew e svew wv Rur wy o s & R
we wfdee weaay &y

(D} 272 w7 mopy @ ofe & g W sl wew & Y v B ara at Preewy gve am
oAy s & e ov oftakly geh ¥ 1

§Fa #I0T & Fov o want 4 8 whv-d s oRalr @ o B9 maeet wEs (AER) o o
wgw i, W gow vwey A9 g ¢ F du et ol e e Bt v oafed 2

1. w3 (A) w@(B) 2. wa(B) @ (C)
3. #(C) F (D) 4. (A, (BY#(()

In the context of the proximal-distal growth and differentiation of a tetrapod limb following
experiments were visualized:

{A) I the apical ectodermal ridge (AER) is removed al any time during the imb
development, further development of distal limb skeletal elements ceascs.

(B) Ifleg mesenchyme is placed directly beneath the wmg AER, distal hindhmb structures
develop at the end of the limb.

www.examrace.com
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(v if an extra AER is grafted onto an existing limb bud, supernumerary structures are.
formed usually at the distal end of the hmb.,

(13 If leg mesenchyme is placed dircctly beneath the wing AER, proximal hindlimb
strugtures devetop at the end of the limb.

Which of the above cxperiments would show the possible interactions between the AER and
11 Jimb bud mesenchyme directly beneath it during limb development?

i {A)and (B) only 2. (B)and (C)only
1 {Crand () enly 4, (A) (B)and (C)

10D, s el W TR o S9F af-rs afedl € Ruft @ wnf 8 gu ae A9 R
wer -

(A DPSH o i selmes o Res o &

By ATPRED s PSE aftwr B0FN eefyem ur R gt @

(Cy eS| a7 PSIl vw g @ P OFwy aafiremst w B gid & 4
(31 O be T o Redt-smfla ofta wft § o

g s & wine-w W B wy watey @ € 7
1. (AyoF (B) PR (SR8} 3. (Byw (D) 4. B (O)

140, Following are some facts regarding localization of photosynthetic supramolecular complexes on plastid
e lae:

{A) PSHs preferemially located on granad lamellae.

(B} ATP synihmse snd PSIare prefurentially located on stromal lamelae,
(3 B8Y and PSH sre located sdincent to each other on stromal lamellae.
(D) Oyt b6 complex & not 1 membrane-bound complex.

Which o of the Tollowing combinations of the above statcments is trae?
o {Aramd (B) 2 G und (D) 3 (Bland (I)) 4. (Byand{C)
101, wr wfy @ awhvr @ e woieR e oy Sl s # aw aiveffe der & wa g ael

Lo wvhr amy @) an-awen o afre B 8

2 wwhy vy @ calfiir e o) sl @ e el £

3. me-ameer @ A ale B afe oy o salinr s & ew e &
4, wer-sweer ol s oaln s wof & wal sR & e el &

101, Upeon absopption of a photon, a chlorophyll molecule gets converted 1o its exciled state when
the energy of the photon is

1. more than that of the ground state of the pigment moletule.
2. equal 1o that of the pigment molecule’s excited state.
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3. more than that of the ground state but less than that of the excited staie of the prgment
molccule,
4, equal 10 the energy gap between ground state energy and the excited state encrgy.

S arw (ABA) 7 gl v eitnly sl aofifalt epesll ol & wad F o aww ik B oo

(MY ABA vl o waw wy F wof dbfy ot smedr v #

(B)  ABA B= o ot we mely ¢ ) o wwelly avar  afbT ot 7 gl o) RoRy wer &
(C)  ABA fyardirr-wsdifte orge gemey o g0y s &

(D) &l o wgffr ABA 3l Rt o spog gro B odr & 1

TR wa ® ol Ag o owakey wdl &7

Lo (AR (B} o (O) 2. (BL(C) @ (D)
3. (AN (B) & () 4 (AL{C) e (D)

Following are certain facts about the effect of abscisic acid (ABA) on the development and
physiology effect of plams:

{A)  ABA promotes keafl sencscence independent of ethylene,

()  ABA promotes shoot growth and inhibits rootl growth at low water potentials.
{C)  ABAinhibits gibberellin induced enzyme production.

(D) Sced dormancy is controlled by the ratio of ABA and gibberellin,

Which one of the following combinations of the shove staternents 15 frue?

1. (A, (B) and {C) 2. (B),(C)and (D)
3. (A)(B) and (D) ' 4 (A),(C)and (D)

arE G v gEe-an v @ wery B aqaft ergueehet (erpeet) it Rty e wanet g
s & ) wrevavls @ wikew Blor #

a gy @ gy @ Pow Pivoww o afvefr gry

- U F T W P B2 ® T g 4

vl ware BV v die i YR NI RETET @ BT e B )
e Sl T~ T wEry @ sy gare el g

Lol & e

Red and far-red lights arc perceived by plants through various photoreseptors including
phytochromes. The activation of phytochrome is caused by:

conversion of Pr o Pfr form through the effect of red light.
repression of Pr form through the effect of far-red light.

equal proportion of red and far-red hights @l same fluence rates.
presence of red and far-red hight at different fluence rates.

B b b
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W?W,@ﬁwm%%wﬁ}wﬁa?mﬁmwn?rmmmmmmﬁ#mﬁw(mf,)w
e v T B o smetea Brar | gw 0B s @ By Fer @ abi-d asie ofdes)
@ i e @ e # 7

L. w8 ol e s ety 2. ST ST S SR

3. Rt praven st wer @ wl 4. fosivry gaeha siv s

White studying the primary effects of different abiotic stresses on plants, a rescarcher observed

water potential (aﬂ) reduction and ccltular dehydrations, Which of the following combination

of abiotic stresses nmay cause the observed offoct?

I Water deficit, salinity and chilling, 2. Salinity, high-temperature and flooding.

3. Freezing, salinity and water deficit. 4. Freepng, chilling and flooding.

. Efsiay senfr-srew (PAL) aiv westy A (CHS) el o A S T - ¥

s £ 0 A PAL SVCHS @ gl @ sl 7 @u wws By oy &

(A} PAL 37 CHS @ 50 wrdew sopr ofSwtstty s sessr § 1
{(BY  PAL $Rwda of cro- e ape 3 gRaffe o gar #
(Cy  PAL BRwUafr o p-amfew s o afteldn av dar

Dy peagmitrs.Con CHS gry wowr & wRaffo o Ryt g &

S e g alfr-vn A0 B gk w7

boo(ay o7 (B 2. Ay (O 3 myw (O 4. (B vd (DY

. Phenylatanine ammonia-lysse (PAL) and chaleone synthase (CHS) are involved in

biosynthesis of phenolic compounds in plants. Following are some statements regarding the
actions of PAL and CHS:

(A} Substrates for PAL and CHS are phenylalanine and chaleone, respectively.
{B)  PAL converts phenylalanine to trans-cinnamic acid.

{C)  PAL converts phenyialanine to p-coumenc acid.
() p-roumaroyl-CoA is converted to chalcones by CHS |

Which anc of the following combinations of the above statements is true?
Lo (Ayand (B) 2 (A)and () L (Byand (C) 4. {B)and (D)

SHRETE W e st mawE @t Na UK ATPase o7 veww # @ amviw B aver @ av Rl o8
wE Py oy

1 oenm d e swatos @ ofelferl witeeral % Na e witeey wile wv Rar &)
2. Honw Y cRebiEtt wRTIST 8 WG e 3 Ne' v oftwee i av Rur §
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3. wyww 4 ol wifes ¢ s sewre @) Na' T gRees ol wy Ba
4, o 4 sl smmw o oGl el BT N’ aftwes afy e e &y

106. The intestinal absorption of glucose is impaired by the use of ouabain, an infubitor of Na'/K" ATPase.
Indivate the correct explanation.

1. The inhibitor has blocked the transport of Na™ from intestinal lumen to epithelial cels.

2. The inhibitor has blocked the tansport of Na™ from epithebal cells to the intestinal lumen.
3. The inhibitor has blacked Na™ transport feom epuhelial cells to the interstitial space.

4. The inhibitor has blocked Na’ transport from the imerstitial space to epithelial cells.

107, srowr o @il & ganser aa) F @ e w § ooy wolt afkest ¥ ot dg geeast T8
gl ) aul v e Wil 7 @) geveny v B sl @ B 8 e el el F o s ageft
aneh & | ore sy @y SR @ semel Y sk e wikrl O s aifw 5w e e
g & o e ByRe ool ¥ st Bl w4 G o wwe g it v S #
gwmd @ g sohug ward e neew &

(A} @il ofdfeaftny § yevard # weier ofiy sra st o seas v A el @ ar aed!

(B) wm o oftvr oo Bt s H Ry av vl @ ot o gioenil & o wg gewerl @ o @) gy
§ spbemrawr SRR fvsmn vt ¢

(C) = fwurer 6 s oRaffe @ @ oy ow wifew v 2l ae Ryl of eyl
gl

(D) == gewy m Byvw & vwvg ot & S sy afflygre d

Frey & @ wh-ar wd & P
1. w3 (A) 2. ww(B) 3. (B)vd (O) 4 (A) rE(D)

107. The stereocifia of auditory hair cclis arc arranged in rows but the heights of stereocilia are not
the same in all the rows. Though the height of stereocilia is the same within a particular row,
the heights increase in subsequent rows.  When the stereocilia of shorter rows are
mechanically pushed towards the taller rows, the hair cells are depolarized but a push on
opposite direction hyperpolarizes them. The significance of this graded height of strereocilia
is:

(A) Each row of stereocilia may be displaced independemt of other rows in physiological
conditions,

(B} The tip of the wller stercocilia will show greater displacement as compared to shorter
ones when  all the rows are moving in the same axis. ‘

{C) The hair cells will be depolarized or hyperpolarized in different grades when the axis of
displacement is changed.

{D) The taller stercocilia arc mvolved with depolerization and shorter ones are
responsible for hyperpolarization,

Which one of the following is correct?

1. (A)only 2. (B)only 3. (Byand (O 4. {(A}and (D)
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v & GnRH v (0-6 8 & g @@ v arevr ® art (4 oV o aftw 2} ey o) @l da
# ) df ufe -y wi (o 2 od o g e ) GeRE @ serekesr v R aire. et ey A LH
st FSH w1 wr sl 2 od @ amy @ ey @ v @ gon o wg o & ) aw g evor & % -

(A} yd-mrevy eiw F prpivivmy whive g B0

(By gy w GoRH o porw g sdfmr @ & 4

(C) v A & e @0 &

(D) oy wwy & ofteir @ wlt senat F vk S

P W by vl £ P
1. (A) e (B) 2. (B (C) 3. @) 4. a(D)

GnRH is secreted during infancy (0-6 months) and puberty onwards {4 years and above) in monkeys.
However, {v. injection of GaRH during pre-pubsrial period (sbout 2 years of age) led to elevated LH
and FSH in blood compared to untreated 2 vears old monkey. This suggests that:

(A} hypothalamus i sefive during pre-pubertsl period,

{5y GnRH action on pitwstary 1s age dependent,

(€} pruitary matures during sdulthood.

(D) pituitary is active in all the stages of development in monkey.

Which one of the followmg 15 true?
L {A)end (B} 2. (Band (C) i (Conly 4. (D)only

ve afler R o O W & wmE @ v w3 IR maw e S B B ar b w9
waw @ we & gvvn ob gee s @9 o Rul 4 geee 3 wdor wt Refer A w sirduer
Farn, fee Rt wlfew ot Refy & w7 fvw gue aff g 1 deee F s o wew @ gt v gw
wwwen & @y ¥ wre-Frare Ry doranl 3wt g s g

{A) W R (By ¥ Rewdw
{1 e s (D) ulm Rl

P o @ et e B 7

oomm(AY 2. ww{B) 3. (Bywd (C) 4 (Cyw (D)

A person fias been suffering from night blindness. On consuhiation, the doctor advised the person 1o eat
carcots andior cod fish oil. Adter some bme having scen no improvement, the doctor gave the person
Vitamin A injection. Still no marked improvement was seen. The doctor mooted several suggestions
mdicating lack of the following enzymues for the failure of troatment:

iA) Retinol dehydrogenase (B) Retinal reductase
<) Retinal isomerase i) Retinal synthase

Which one of the following is corvect?

I. {(A)only 2. (Byonly 3. (B)and (C) 4, {Cyand (D)
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umgvelvweiiie o My wie w o f wwmdye W oswm 9w W g & | gwe awe
Ergitafy- fay-aries s ¥ g Pt o swwem & e vag @ fege o @ of ot
Frsss oy gem v wRor

(A)  adivw agdhes gpir (TSH). (B) wpvlre ogdvs (TSI
(C)  unmighfer s gt (TRH), (D) demagvigm gy (PTH),

sy wa 6 wplelfdwedfie @ Fye Boa i o @ weeearf # 0
1 owmw{A) 2. wE(B) 3. (A (O 4. {C)o¥ (D)

A person suffering from thyrotoxicosis kas extremely high level of thyroid hormone in blood. There is
a falure of feed back regulation in hypothalamvic-puustary-thyroid axis. The detatted blood
investigation exhibited high level of the following:

(A} Thyrout stimulating hormone (TSH),

(B)  Thyroid stimulating ymmunoglobulin (TSI,
(C1  Thyrotropin releasing hormone (TRH).

(D) Parathyroid hormone (PTH),

In your opinion, which one of the following i5 the reason for such thyrotoxicosis?
I. {A)only 2. (B)only 3. {Ayand (O) 4, {Cyand (D)
IR s AT @ e § frer 4 9 at-or s aer Al & 7

L ey T o oy e # e el &

2. s Ne, O suiteffn smat e wimes 98w weid

3. wheifilleen g e o wiven venwRT ® Sweliow a P weld §
4. vewln S Gl pll v sl sty ool wv Brf g &

Which of the following statements regarding aquaporins or water channel is NOT correct?

1. Aquaporins are found in both plant and animal membranes.

2. Aguaporins cannot transport unchanged molecuies like NH.

3. Phosphorylation and calcium concentration regulate aquaporin activity
4. Acnivity of aquaporin is regulasted by pH and reactive oxygen species.

w7y @ T v yoan) i gy dewwl & wwver B aw 8 o T 5 F, Wk omh g
e wh & ) oww & WP § pw F, w9 F wph ov W gw 9. 7 & sgu F o 4 g
frarremal & B fresd Pravd av

(A} gwet 2 off7 evag £ ¥ g ard sl s gun @ B @ R weremi 80
(B) o zh o sy avegesy weddlh §

(CY we g off werg & 1 ggmvw

(D) =r frs o oo e #

FUv By o fFeeel 4 @ whv-d el 8 .
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Loowa (A v (O) 2, wx(A)w(D)
3. (AL (B) w (D) 4, (AR(By @ (C)

When two independent purc lines of pea with white flowers are crossed, the F, progeny lm
purple flowers. The F, progeny obtained from selfing shows both purple and white flower in a
ratin 0of 9: 7. The following conclusions were made:

(A} Two differcnt genes arc involved, mutations in which lead to formation of white flowers.
(B} These two genes show independent assortment.

(U3 Thas is an example of complementary genc action,

{1} This is an cxample of duplicate genes.

Which of the above conclustons are correct?

Lo (A)and (Cyonly 2. {A)and {(Djonly
3 AL (BYand (D) 4. {AL(B)and (C)

st vt wiAll ve eiffar Yol o ol elibecat e e wedt @ Ryl W wt o st & s
b Syt o e s gkn & wE

L wT paw seRE Spmant F ma T F s

2. Ay ey sl e @ ww s @ wew g

3 www swenr Befte antdt Brons & e sfaen @& wry

A, g i Gl gt & sl Fomarit & rea fiulory @ arry

A cell undergoing meiosis produces four daughter cells, two of which are ancuploids, while
two are haploid. This can occur duc to:

non-disjunction during first meiotic division ondy.
non-disjunction during second metotic division only.

nan- disjunction during cither first or second meiotic divisions,
non-disjsnction during both first and second meiotic divisions.

Ha e bd o

¢ wherd @ ot o8 seofealitiel @ Refr R s Bed aeft 5% & Reb A otfre o smeeaon )
s g &1 G A @) Mse-wedve ofier o dieE B, C ok D wag F 1 older et Pafer vt #
a7 g groneial w oTE A & D F 9 co-pE wwgfe st gT omrm rw o ofeers w9 wee
& gorberr s #

Mutant Medium supplemented with compound
A B C D
{ - O 0 Q
2 + 0 0 +
3 + O + *
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4 gfy wvion € s 0 gy R .
fre7 & @ whr-wn (aolaew) A @ oHOE-weehwor it awie & 7

1. Ba(CaD-sA 2. C-sD-»B—A
3, B-DaU—A 4, A-sC—oD-B
Three £ coli mutants are isolated which require compound ‘A’ for their growth. The

compounds B, C and D are known 1o be involved in the biosynthetic pathway to A. In order to
determine the pathway, the mutants were grown in a medium suppiemented with ONE OF
THE, COMPOUNDS, A TO D. The results obtained are summarized below:

Mutant Medium supplemented with
compound
A B C D
L + 0 0 0
2 + 0 0 k
E + {} ks 4

‘+* jndicates growth; ‘07 indicates lack of growth
Which of the following cquations represents the biosynthetic pathway of A?

i, BaC-aD-2A 2. C—D-BA

3. BoD-aC-sA 4. A-{-2D-2B
grpnfl ¥} ww v By

(AY  X- wwams gl (By X awersy gael!
(Cy  sfdrad suprd) (D) e medt

Gugr R o o dt A @ uF wnadt o FE o wvn @ wed £
B0

m OO

LAY () 2. By 3. Oy (D) 4wy
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115, Following are four medes of inheritance

(A3 X- hinked regessive (B} X. bmked dominant
() Auwosommal recossive {1} Autosomal dominant

Which of the sbove modes of inheritance can explain the pedigree shown below?

=0
ﬁéfij_é |

Lo iArand (€ 20 (B and (C) L (Cand (D) 4. (D) only

1ih, % »}MQ W gt :IJ!MW et A (met hiv” thy " e ohi') S B (met * bio” tiv lew thi) #Y 18 vt ow

T T ;ewf ey gt By ny 3R av gt ~ 107 el o) spson anan o @2 e v
o ki |« 107 7 s A T e ) G A R ot & sprpafor qrglor @it stk sy fovet @
st o »sm gonr g 4 3R @i R Pl 3 ata—ar B o ettt & wemen w9l

E SN Y kf“’ ‘)

Ak B e ot e ol wpem wam v e werr |
A B fr @ Baw ¥18 w2 ow i s s avovany oy s ov oo v )

B PR E gen-s 18 W e e we wgt merr F o e o am o
m;“m wv G mear

40w srdwefirel S oF ave wo e 418 52 mE gle w9 aoveen g wpRm anam ov
s‘{o(‘(?mfl' H

fak b and

116, The auxotrophic strains of E. coli © & (met bio thr " lea’ thi”) and B (met * bio” th™ lew” thi")
weee incubated together for 18 hours in a liquid complete medium and then ~ 1‘0a cells were
phated on a minimal modium. Prototraphs were observed at a frequency of | x 107 cells. This
imay have happened by a process of genetic recombination between the two strains or by
manation of the strains. Which of the following control cxperiments would help rule out the
possibility of mutation?

1 Pating strains A and B directly on minimal medium.

Growing the mixture of strains A and B for 18 hours and then plating on complete

msdium.

3 Crowing strans A and B individually in a Hquid comp}cte medium for 18 hours and then
plating them on a mimmal medium,

4. Growing the obtained prototrophs in 2 liguid complete medium for 18 hours and then
plating them on a minimal medium,

=
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117, §F ar@lfes yEew 6 (FaE snesT IUi ge av Sem-aay deiad] dmenl of seart @) g
R 37 Groulal 8 et wew @Ry B5g Ty @ ar m fF memn geaval! e it offe aher &
“gealtad! dmedl wt gl we dor & Sy WIT are geww T onlt oF ¢ o B0 B o e evRed!
o [t geEnr w A wwg 7

I, v& 2. @ 3. & 4. wWW

117, Four differemt mutant lines showing similar phenotype were identified from a genetic sereen.
When genctic crosses among these mutants were camied out, the first mutant was found to
complement the second, third and fourth mutant lines. However, no other complementation was
observed. How many complementation groups do the four mutant lines belong to 7

1. One 2. Two 3. Three 4, Four
VI8, v sl orvercsr wrpsd) Pt swor guldl & -

{A) W 10 a9 anyr 3 W27 & oerwim # WO F 2 0% T B S

(By abifs gww : fEaver g < 100 kan® v yfrEer ¢ < 10 kat' ¢

(C) oo svew & 50 9 oo el dlg 8 1

(Dy o Rafy F Retes o wiwrgsr sma 10 waf srrar 3 BR20Y & ow & &9 50% & 4

yor wt® @t WUON gro s wwenrs ol & wffevr (ks 3.0 & e 9o F var s ?

1. weemsr 2 2y
1. e weoT 4. T amven A R

118. A species has the following population characteristics:

{A}  Reduction in population size = 90% over the last 10 years or 3 generations

{By  Geographic range: Extent of ocourrence: < 100 km® and Arca of occupancy | < 10 km?

(C)y  Population size less than 50 matured individuals

(D) Probability of extinction in the wild is at least 30% within the next 10 wears or 3
generations

To which of the following categories the species will be assigned according to ITUCN
categorization of threatened species (version 3.1)?

1. Endangered 2. Vulnerabie
3. Critically endangered 4, Extinct in the wild

119, wren & o®edt wred & Ramd srel-oug & vl & fBavw P § 4 e ofteeer gro v st
e WY # e o awew &7

1. =it fwery fen 2. gwwmw Rurer frgne

3. Rwam Revwaws R 4, wihs ae aftearar
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Which of the following hypothesis best explains the occurrence of Himalayan floral clements in Western
Ghnts of Imdia?

I Contmental drift theory 2. Deccan trap theory

3. Mhmalayan glactation theory 4. Coromandel coast hypothesis

120, @ﬁﬂﬁ%@@?#wﬁmgd@{vwéwz%mwmmﬁmmmmg?

120.

¥3]

o ww e & deme srreidy @t wng v 57 oft sifely F e BEe # e ¢ o
2 B @ wen g spnm afve progiy wowsn @ e imier TR # e § sawwy
ey & fry sl seydw e v wer #

G @TorTE WER W Wl iy sl wt aft o wgant sxr ¢ frry gl wr sl
B AE ENET WS ww weid § 1

4, swurps Revl § ofl ale erdladal & sty welt & Bros weermy af wuird A wid
¥ o7 ue wrEiE ave oo B wem B 1

J—

“d

Wiy lysugenie cycle is more beneliom! o a virus than Ivtic oycle under certain circumsiances?

b The lysugenee cycle prevents local extinetion of the bost while still retaining its infection potential.

2. By megrating with the bucterial chromosomes, the genetic instructions for the virus become

refreshed after ome or more replication events during binary fission.

3. Lysogemic infection eycles do nol harmy thew host cells, so they can produce virus particles
wdefinitely,

4. Lysopeny causes more mulations to occur in the virus, creating more variants upon which natursl
selection can operate.

B R oav fra v g b e o o seEry o

B 1',’:‘,,'*'5“,,’/?};‘%"3'; 7 . b o .}vg,g;}fm Lo= m
- niglElRE | b = FRTEEE, ¢ - WEEINRT
8 = #ileass s h = sy, o = mEErEIRE

a = gRrersn Db = #wE o = ageihom

L
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121 Identify a. b and ¢ in the figure:

ecimin

a = mitochondria; b = multicetiularity; ¢ = chloroplast
a = mitochondria; b = chloroplast; ¢ ~ multicellulanty
a = chloroplast; b = multicellularity, © - mitochondria
a = ¢hloroplast; b = nuelens; ¢ = multicellularity

o

122, weieat @l & Fsr 4 @ abrn ol § b e & Frr oy Rt () @ e 8 7

122,

1. wew wirew s sl 2. ars whygv
3wy ol wwg 4. T T

Tn which of the following classes of vertebrates there are groups of animals wethout hmbs?

i, Fish, reptiles and mammals 2. Reptiles only
1. Reptiles and amphibians 4. Amphibisns only

123, s g O orey @ ity wre @ and § 5 T ok

1. . Bk ot swsert & 2. Pt sl sedwl 8 4
3 Bt el sedealt 8 4. Pl ol werE
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123, The schematic section given below of an animal mdicates that the anonal 15

s B

e Gy

L miploblastic, coslomic, invertebrate. 2. wiploblastic, scoelomic, invertchmte,

1 diploblasie, coelomie, inverebrate. 4. wiploblastic, coelomic, vertebrate.

124, A0 B s v b wwioar w wvy e Sl i wely e fie @ srpev e

JDJUDQTT

e T .

of individuals

o fry o By § @ Sy Bred Bovsy oy awar &7

V. sy wd 2 E e Wi & 2. g wf 2 of wenellfon i@ @
3. sy vt o fwe Wt £ 4. gy ey Peever wigftve adf &

124, Ata given time, the age class distribution of 2 population was 25 shown m the figure:

l
\D;HHHTT

EC I ]
BERLERMEL s

o of Pl

Which of the following can be inferred from the figure?

1. Age ctass 2 has maximum fecundity. 2, Age class 2 has maximum survival,
3. Age class distribution is at equilibrium. 4. Age class distribution 1s not at equilibriur.

34
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125, aw @) wemit @ A o sewer et o giw wgerg 8 @ S il R S0 el @ afis
B T ) pE o @ swie v o et @ gt AR & o el 4 oftefw vEl @ wge
Ty WY 1 g @ B B w S-w waow & det & amor wawt | few gy ?

_ Species
Community ] 3 3 3 3
i A 20 8. 7 5 i0
2 B 010 10 10 i
3 ¢ 0 12 10 3 i0
4. b ! i i i 46

128, While studying the diversity of 4 communities, § species and 50 individuals were recorded from each
community, The number of individuals under each_specics was listed as mentioned in the following
Table. In which of the following commumities Piclou’s Evenness Index (e} wilibe t 7

Species
Community N 2 3 3 3
1. A 20 g 7 3 i
2. B 11 14 HY ] [
3. C 10 2 i0 s 10
4. D 1 I i 1 40

126, sifwe wftfe swduw offe wwen fiww @ wer iR @ w3 weeopel Pafee § 0 30w @ 7

Frer § & dbr-or wehe wEt &7
AT AT eIy G

{A) | 2550 mamw sifv 255 Wt gl i | e g

(B} | 13% o e s 300 w8 ameror n | #EE

(C) | 15° & rwaor afiw 100 29 arvstoey i | Whoter got w

(D) | 25° o mwww aifv 255 vRB arshver v | owwiell oyl w

Lo {A)iv (B)-in, (O, (D)t 2. {A¥yin, (B, (Cliv, (D)
3. {AJ, (B)-, (C)-idi, (D)-iv 4. (A, (B)-iv, (Cyi, (D)1l

126, Average annual precipitation and temperagure are two important determinants of world’s major
biomes. Which of the following combinations is correct?

Temperature and precipitation Biome

{A} 1 25°C temperature and 255 cm precipitation t | Temperate forest
{B) | 15°C wemperature and 300 cm precipitation i | Savannah
() lS"C temperature and 100 cm precipitation it | Temperate raing forest
(D} | 25°C temperature and 255 cm precipitation iv_| Tropical rain forest

Lo (A (BY-i, (O, {U}'ﬁ 20 (AL, (Bt (Chriv, (D)

30 (A B AC DYy 4. (A, (Biiv, (Ch-it, (D)

AH
$/07 RD/2—3 AH—4A
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128.

&0
PHOEE ATPERS TE YRR UEE SR TEE BT ONRIY YL G GJHRROTT eT g\” A S T b X‘,{L’#“M YR

#5 oft wd el F gl v @ By oy st wheed aer B o B

whagdl B
= NIR VI3
A 0.50 0.08
B 0.40 0.3
C (.50 0.20
D (.60 0.0

TAE W W Fews § feey ¢ gor 8w g smvw §

1. A>C>B>D 2 AD>(>B
I BxC>De>a 4 DsxA=B>C

A researcher collected informmtion from four forest arcas using o scasor 1o assess their green
cover. Observed average specleal values for each of the forests are given in the wmble below:

Spectral value
Forest NIR VIS
0.50 D.08
040 B30
.50 0.20
0.60 0,20

lwiladt-lh

The forest green cover in the order of highest o Jowest is

1. A»C>B=>D 2. A»D>C>»B
3. B>»C>»D=A 4 D>A»B>C

daftenfdt & vF Ay wth gy v o agles W A s 3000 St @ amt w oty f ) g
d g wrgem w fvew fiw fe wo @y @ serew ar

i

. 0 Ipecies

B IR )
no, of Inalutlueis L the vamigly

FPE & gy ov oy o #h-gr el wd ¢ 7

¢ vt 9% gfw v ww e e & oy §

g it sl Wy s ot 0 W gem o wldh-of wfmy @ wwky &

SR ) @hanl @ Fanfal @ o amy @ g fi oo Fooms e wiRe o wear @ wws g
w5 A iy we Bears of) anfdal o offrSer gt s wd #

N

$/07 RD/1 23 AH-—-4B
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Buologssts randomly sampled about 3000 inscess from a newly found island. The distribution of their
sbundance in the sample was as in the figure given below.

no. of species

1 3 #7  £18 IHS1 3188 6
no, of indlviduais in the sample

Which of the following can be carrectly inferred from the graph?

1. Many spevics have only one individual each on the island,

2. The bar on the extreme nght represents a lacge number of species with very few individuals,

3. Summation of the heights of all columns will bc exactly equal to the total number of specics present
on the island.

4. Al species from the island may not be represented in the sample.

et o7 A @ @ ot @ B aREEm @ RET 4

%»,N KN -Nay st

dr K,

N, (A N-»auN]
2

oef N | s 2 @ Ay s e giE o S K Seam ol senm ghnr e § ) g9 mu A
Fieraledn ufgwen TF oy < | § Sy ghn

1. @ff 2 o aftegy onf | &) afedl av wifr | & @ty & sl fF Ty o s wewr v e
et wury @ o g OREE v sw #

1w 2 @ Ay ol | ofen ov ol t o oot @ st Y G @ ary wawt o geRr
wews wmn B g ¥ 9 P sov ool ¢

3. wiE ) o afwl w2 B afed m*aﬁm&wﬁamzﬁm%@mmwﬁwm
HIET gy o qaw F I s srere sadht #

& oy | ot wftren it 2 o mfent gv o 2 wm%mmmmwmwwwm
s o ¥ g F 58w Brdve e aredt # )

In Lotka and Voliera's two species competition model ©

7
_.__zrij(_l____.__w M= Moo ]:md
Ag

TTTWWWIeXaln
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Where N represents population size, r graowth rate and K maximum carrying capacity for
speuies §oand 2. The inter specific compeiition coefficiont ey, < 1 will mean:

individuals of specics 2 have less inhibiting effect on individuals of species | than

icdividuals of species 1 on others of their own species.

indlividuals of specivs 2 have s greater inhibiting effect on individuals of species | than

inchviduals ol species | on others of their own-speeies.

3. wdividuals of species 1 have less inhibiting offect on individual members of specics 2 than
individual of  species 2 on others of their own species.

4. individuals of specics 1 have g greater inhibiting effect on individuals of spectes 2 than

individuals of species 2 on others of their own species.

%wﬁ

L3, ¢ e B lee Blad groftsche @t onf e Rebvy ey faelw o owl B weard aeam w1 avghr ey
vy ( zE Rl & gttt 4 wnr gy @ gl @ owaER W e @i

.y @ ma wofely & o ove et &

2. a8 aafy fee Wlac ¥ SR Saiterbn o v e ot & oeiRada W wwy av al
wgE

3l @i & sl Y vy ot oft g F vy alfde gl 8

4, dae A ¥ geoftefe ot av arw ofe o geen  wdw ww iRt 8

P30, The rates of mutution in £ coli from lac” to lac’ are determined using 3 medium containing
lactose, as the only souree ol energy. The principle of spontaneity of mutations can be said to
e wiotated i

the rate of mutation increases during starvation.

. in the presence of lactose, the rate of mutation from lac™ to fae” is increased but overall rate
of mutation 15 not,

the rate of mulation in fee gene is slways greater than that in other genes.

4. the rate of mutation in Juc genc is abways less than that in other genes.

B —

, g

131, olterent & wfrdet o sprere frrese] & wwd oed dterey gRre i 8 Tt @ e A4 st
pasdl url 8 e Rl qd Bafres & ey owg F wa % velfindy (bl # e ot |
frst & A & ofwent @ yfirehat wy seae v av gw yw froly we ageR B pernr et W wae
T SRRt g R ww o aw # freved
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lerrworsy

i i fl

o ' sé | Dev
488 44 418 359 Fi-
Abbhon vearm 30

A i T (e 5 B Ry T ) swd R Rafd s aw & 1 Qe T

(A) Bt ey o7 sruey @-oht obares SRE W 8w |

(B) et o) awwaelt ww—vt-w g (AR g (SarRT am url wwdl &

(C) e famet aomaeft #7917 sifvem sy @ 31 B el £

(D) ftare fwed el o} wra e g 8 gfha e wwd E

{E) BrerereT sy sy Wl vael) wedl ¥ e wa-v-gw o st ¥ & g g oror w9 ¢

By arf § @ sh-wr @t @7

1. (A)(B). (C). (E) 2. (B),(D)(E)
3. (A) (B). (D), (E) 4 (B, (C)(E)

According to fossil records, the earliest fossils of Jiverworts are found in the late Devontan, of mosses
in the carly Cretaceous, and vaseular plants in the fate Silurian/early Devonian. Anthoceros (hormworts)
fossils have not been discovered. Reading fossil records we would say that vascutar plants appeared
first, then mosses and then liverworts.

R
Lhwowinsg

g o i ]
w
LR A
;m:u‘w; o-: M
488 &4 aw 386 0 o
Miioevpsere a0

However, phylogenetic relationships {shown in the figure) suggest otherwisc. it may be that

(A) evolutionary history can be read dircctly from the fossii record.

(B} the moss lineage goes back to at least early Silurian/carly Devonian.

{C) fossils can only set a maximum age for a lincage.

(D) fossils can only set a minimum age for a lineage.

(E) the divergence between liverworts and the rest of land plants goes back 1o at least the early
Ordovician,

wWwwrexarn
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Which of the following statements is correct?

L (A)(B)(O)(E) 2. (B), (D)L (E)
3 (AL{B) (D) (E) 4. (B, (OB

mewm%mwmmmmmwwwwaﬁ%awaﬁwz::f}fw?;qrﬁw
7 gw o F R gt B By wr s B My T FEm-gm wfeyl & W8 4 9
HrEI o T T i g (06 Rftver—dhn a1 aver g

Lo g auia e o R armaeer § srarer wwt st R 2 B sreegsm b @ )
2, arreeyr wel sy e srpdde e

3. orglve qvm @ wevawy wa vE mees S § s g

4. crafemfs # awE e e

Northern Elephant seals had been reduced to about 20 individuals in the 1800s, Biologists studied
variation in proteins in the species. They found no genetic differences in the protein among different
mdividuals. This lack of variation is due to!

the fact that clephant seals live in a constant environment where there is no ased for genetic variation.
population bottieneck and genstie drifl.

natural selection resulting in a single best genotype,

& very low rate of mutation.

bl adl oo

) B sriwer 4 Affe fivers v Remm 0t o war o' @ ! & S A () i Wl
VAT B Mg W @ ()R wh Jea) e A e at et gl o S B

L flndd<im 2. () im(iiy> 1/
3 () und i) < 1in? 4. @it Gy imt

There are 'n’ number of alleles for a given locus in o diploid population. The proportion of all
homozygotes in the populstion (1) if all slleles are equally abusdant and (i) if afl alletes are not equally
abundant, will be:

Lo () Un (i) < 1n 2 M UnGh>1m
1@ vnt i) < 1t 4 (Ut Gy > it

a:r-s:s?mWﬁamm&mamwmwmﬁwﬁ#mummﬁm@?‘«’
1. mwmﬁmﬁmm;ﬁmwgmwgmﬁﬁwww

e o @ 97 Ber g # )

2. o R Iy wprel Bt @ wRee a9 ot gem o erde @ @ wined & o
oy st F w0 s dw ey gt &

30 wEa ¥ wet @y F awi Seav sEet @ Remn B v siw tw ol #

4. w amel et § sl B # e et wiw B & 4
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134, Which of the following is a prediction of the neutral theory of molecular evelution that is supported by
data?

1. Humans sad chimps differ more in DNA sequences of pseudogencs that in coding regions of
functional genes.

2. Humans and chimps differ more in DNA sequences of coding regions of functional genes than of
pseudogenes,

3. Humans have a faster evolution of most of their DNA sequences than chimps.

4. The more advanced species have more aumber of functional genes.

135, wpidw ww @ WX 4 wd av ol wnPw ot £ offy Bafw Al @ el Wl
W%%Wﬁ?wéﬁﬁﬁm&:%mémmw??;mﬁwaﬁa}g
mmrvmgwwmzwmémmammwwwmw 5% &
wﬂnﬁ?:mﬁm%ww%@wm#ﬁmﬁmm et

Bt W
ey s W g e g
1 z
I :;:
" I — - -
“ = S—
e »n
L Y, IO S yrvyr v
o, of males mated no. of meles mated
3 <

% ralatedness
e 2

-4

% relatodness

T 7 3 4 & §& )
no. of males mated 0, of makes mated

135.  In hymenopteran insects, males arc hapioid and ferales are diploid. Al fertitized eggs give rise w
females and unfertilised eggs give rise to males. As a result, if 2 female mates with a single male, the
females in the progeny sre related to each other by 75%. But if the mother bad mated with many males,
the mean genetic relatedness of female progeny is carrectly represented by:

1 2
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TEIFTETSWT WA F  UewR-uitest Mrsewr (RIA) wve owmr RIA aledw F Wb wiw
W%M{Wm}@mww;mm@@vwﬁw#maﬁm@ﬁﬁw&%ma&:
v w0 4 f ww s @ 0

(A) ¥aiwtisg gfakr smafer arn & o wr
m):ma}%m@amwmm@ammmwwm

(C) w¥wm & offie = Pwre v o
(D) RfEran ot st B of

HE} frwwy o EE # wwy O

L o=m{A) 2wy . B (C) 4. {A)yoer (D)
In a Rad;oqnnnuncassay (R1A) for glucocorticoid hormone, radicactive glucocorticeid
{tritiated) is added to the RIA cocktail, When the amount of bound hormone wad measured no
counts were observed. The following explanation(s) were proposed:

A The radicactive hormone was insufficient.

B The radioactive tag to the hormone completely dissociated during storage.

' Antibody was not added to the cocktail.

D The specific activity of the tritiam was low,

Choose the correct option(s):

1. {A) only 2. (C) only 3. (BYand (©) 4. {A) and (D)

M@W#Mwmwmwm#ﬁwmmmmﬁmﬁ g 7
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137.  Which of the following curves correctly represents the process of antibjotic production by
Streptomyces sp.

@
H
i
X
>

concentration

138. = g wvd @ v f sl omel ® ororey avd @ B 9 vew Y o Aol o X 2
Sl # 75 1 W wew S 30 qvdliH amr @ geel A & 22 o X B afete  ge
W @) yuit & o 5 9T 8 qmmm sfvella @ A9 e ser st £ g0t & ow el arsw

Bt wolt 8
Y. gty wr Bows o 2. #@ X wr afrend i )
3. oty shed ooy 4, gundrT B wE-FERT saw |

138, For the generation of wrensgenic plants in crop improvement, one wnportant regulatory gene X was
ovetexpressed in 2 crop plant. Out of 30 wansgenic rice plants generated, 22 showed high levels of
gene X expression. However, rest § lines displayed low levels of expression. One explanation of such
ohservation may be:

. suppression effect of the transgene. 2. knock-down effect of the gene X,
3. gene silencing effect, 4. co-suppression effect of the transgene.

139, 7w yEvr-sorr g9 v ot eyl e e ooy (KLH) gror o B 7or ) KLH ot g
sgdeT @ e 10 tewst F @ B T ¢ oTvERT § I SSOT-9i VS quw BN o wher
wiftreTt @ 9 7 @ gedw Gerve T g 9qdie R v ol g deget 3 oy sefvarda
# 9 A ) ot gr T 3 g @Y ¥ W a3 e R oo derge @ 2 7 i
# el | ww dergs 3 s BN B weere s AT 4 ® s wea o B, gofd
o oty siftrmal 4 g @ dergst 3 o sy Teid | oW R i Bt F @ S we e
g d 7
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| dumwe 3 wwm dergs 4 @ o s owE) et que e war-serm MHC g aey
e

1. e 4 &@mmdaav?;xfe?a«'erf:?mwmﬂ%aﬁﬂf?’#w}#stﬁmm

e whr @ ;

e 3 s terwe & @ w07 qlr cwid ard gve Ak KLH @ waner ol 3¢ ae o

8. tueme 3 aen derEE 4 @ o spike awit o qew R d MHC @ e @ sl
it

b

Fen different mouse.strains were primed with whole Keyhole himpet hemocyanin (KLH). KLH
was broken into ten peptides for in vitro stimulation, The spienocytes from ten different
primed mousc straing were restimulated with each of these ten peptides and the responsivenes
to these peptides were measured i vitro, It was found that cach of these mouse strains had
responded to one of the peptides. When the peptide 3 responder was mated with peptide 4
responder, the splenocyies of F, offspring respended to both the peptides. Which of the
following is most appropriate?

1. Mouse strains responding to peplide 3 or peptide 4 have different MHC haplotypes.

1. Mouse sirains responding to peptide 3 or peptide 4 have either of these T cell receptor.

3. Mouse steains responding to peptide 3 or peptide 4 cannot process KLH.

4. Mouse strains responding to peptide 3 or peptide 4 did not express MHC class-1 molecule.

sz w¥ et (siem cell) @ mmw s 4 I gEdE qo SR Qe dwest 8 e of sem BT
qanty @ e § | B s sga-srd @il o sw-aien R @ o ugan & 1 0 #
s @ fa e @ w-of el gl salfis qele st w7

Rl wwan gven W yoves gy Wty sy e sl geey ol ¥ FrmT

i mrekr Pl w1 PS wmsl ¥ soery o g ot ke pi e sy s |
a7 T § iy e BRI FT A

wyrer & wikky devey ISt ven aiuasd o straew o

& Ll o e

Stem cells are widely used for thew regenerative property and capacuty to differentiate into different
imeages. A person with o damaged bver approaches o stem cell therapist. Wineh of the foliowing
therapeune strategics would he the safea?

1. Peocuring acdult liver cells from o healthy donor and grafling them into the paticnt

3. Trarstormung skin cells from the patient into 1P$ cells and using them for further differentistion
snd grafting in Hver,

3 Dyjecting embryonic stem cells into the domaged Hver

4. Imecting cord blood cells snto the lver direetly

afy #F e @RI ox @ war oy aarky feave waEeh geefleng B3 w e daw
wen e ¢ ot vt s e waal & e @ By M @ B gat @) afear a8 w7

aahry Gy o (CDSYE fal) of o &t
3 CDS afv ¥ sppmre-fattr de (UTRY&T 4
FaFCDS s FUTR # 4

sy 1M gsta A

o tet B3
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141, If one wishes to design a microarray chip fur whole genome expression analysis of an. eukaryotic
system, which region of the géne should be preferred for sefection of unique target sequences?

Any region of the coding DNA sequence (CDS).

¥ region of the CDS and 3" untransiated region (UTR).
5'region of the CDS and 5 UTR.

1* intron oaly.

bl &

192, v &5 o v @ (v BER Fre1 et Tai o femaR et o) ot £ ¢

5'-dephosphoryiated DNA + [y PJIATP + T4 polynucleotide kinase (T4PNK) and incubated
for 2 hour — Amsmonium acetate —> Tris-EDTA = cthanol.

W aRE v whivy § NH @ dwmrw Bowr gt @) B 8 @ a8 wem @ wd B9 o8
T e frw # 7

L. NHy a7 TAPNK ot wifw a7 & & wom wows gey a7 ovft £ 1

2. NHy amrr TAPNK o wafte o oo & e g® oy P o guffers 76 gir anide
3. NILT a9 @7 TAPNK w7 B¢ waw ot ghor & 4

4. NH swam divy ot frerenifdten ov &1 & oA wams owor gz @wit )

142, For 5 ead labeling of DNA, the following reaetions are carried out sequentially as indicated.

$-dephosphorylated DINA + [y¥PIJATP + T4 polynucleotide kinase (TAPNK S and wmoubated for 2
hour —» Ammonium acetate —> Tris-EDTA ~> ethanol,

If race amount of NH,' is present in the initial DNA mix, which of the following statements would
most likely be true?

NH," ion activates TAPNK, thereby increasing the labeling officiency.

NH," ion inhibits T4PNK, therefore should not be present in the DNA mix.
NH,"ion does not kave any effect on TAPNK.

NH.' ion dephosphorylates DNA, therehy increasing the labeling efficiency.

Bowre =

143.  ww AR 7@t A, B, C s D (& & e X & sy st & 1 o Pulen oot & By B sad &
% m & sra gl ave wiiE & Py war was AR T SIREIGY B RO S-S
&R ufdebfy orfr (GEP)-waf mieat (A, B, C sy D) & ww wwfda o¢ e Wi st
(mw;aﬂ’w X @ ary weiiy we @ S siwe FACS Rreshyor wwes farr war | et wiemm

ReceptorA Receplor B Receptor Receplor D
1% % 52% 19% 19% 162% 5% | 24%

§2%19% 24% | 5% %  24% 8% 52%

GFP
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A ven e ey

LA 2 B 3. C 4 D

Four different receptors viz, A, B, C and D bind 1o the st tigand X. In érder to determine which
receptor hos the highest ligand binding affinity following experiment was carried out. Cells were
tansfected with green fluorescence protein (GFP)-tagged receptors (A, B, C and Dy individually, then
incubated with red fluorescence protein (REP)-tagged-' X' and subjected to FACS analysis, Following
are the resulty

Recaptor A Receplor B Receplor C Receplor O
2% 5% | S2%I19%|  (19%S2% | 5% |24%

52% 19% 24% % 5% | 24% 19%| 52%

GFP
Which receptor has the highest Higand binding affinity?

i A 2. B 3. C 4 Db

ot pETsTaT werdty R TR F g sl e ey e R Frer Qe e A

Ay om | e Ty
A | preie O R 100 km 190km
B | 7@ T dgel e e 30 36
¢ | prehr Far | avew s gl 10m 40m

swwsl & s o A 8 & wR-an we da o awal §

wy W @y angen aleron o B Rl Rewf e i &

Fy i w ey amerg we o R o e a E

gre wnft o agen s SR & @t fw o frand om %0 8
vﬁgﬁmm&ﬁm&mﬁé«f:@mwmm@aﬁww@ﬁg&mmﬁm
w1

Ealbol e

During line transect sampling of two solitary species of pround manwmals the fullowing observations
were made:

Bmaller species Larger spesies

A | Transect length 08 km 100km
B | No. of smmals sighted 30 36
C | Mean perpendicular distance from manscet hine Wm 40 m
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Which of the following can be inferred from the data?

The smaller species is more abundant but seen less froquently,

The smaller species is less abundant and seen less frequently.

The larger species is more abundant but scen tess frequently,

The larger species is seen more frequently, but its sbundance cannot be  compared with the
smaller speces.
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145, A protein contains 2 Trp and 4 Tyr residues. The moleculsr mass of the protein is 17000 D and that of
Trp and Tyr are 204 and 180 D respectively. Values of E, . the absorption coefficient of 1% (g/v)

solutions of Trp and Tyr in 1-cm ccll at 280 nm, are 269.60 and §3.33, respectively. The absorption of
| mg/mi protein solution in 1-cm cell at 280 nm will be:
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